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Objective

The objective of thigprocedure is tadentify proper methods for the control of
testing activitiespursuant to the requirements of SAE J1666, "Eledtebicle
Acceleration, Gradeability and Deceleratibast Procedure.These methods are
not meant to supersediose of the testinfacility, thosespecificallyaddressed by
SAE Test Standards, nor ahy regulatory agencyho may have or exercise
control over the covered activities.

Purpose

The purpose ofthis procedure is toidentify acceptable methods for the
implementation othe testrequirements of SAE Standard J1666. The SAE-J1666
Recommended Practice establishagorm procedures for testing electric battery-
poweredvehicles as aotal systemrather than itsndividuals subsystems. This
procedure collects and retaitest data aspecified inthe "EV America Technical
Requirements.”

Documentation

Documentation addressed by thmocedure shall be consistent, easy to
understand,easy toread andreadily reproducible. This documentatioshall
contain enough information to "stand alone"; that is, be self-contained to the
extent thatall individuals qualified to review itould be reasonably expected to
reach a common conclusion, withale need to reviewdditional documentation.
Review and approval dfest documentatiorshall be inaccordance with ETA-
ACO004, "Review ofTest Results."Storageand retention of recordduring and
following testing activitiesshall becompleted as described Procedure ETA-
ACO001, "Control, Close-out and Storage of Documentation.”
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4.0 Initial Conditions and Prerequisites

Prior to conduct oiny portion of the testing, thillowing initial conditions and
prerequisites shall be met. Satisfactory completion of these items shotddfieel
as complete and recorded on the Test Data Sheet.

4.1  Personnel conducting testing under giscedureshall be familiawith the
requirements of thiprocedure and the appropriate SAEst Instructions
and the Administrative Control Procedures, and beertified by the
Program Manager or the Test Manager priocémmencing any &ing
activities.

4.2  Ambienttemperatures during testirsfpall be withinthe range required by
the specific test section(s).

4.3  The recorded wwd speed at theestsite during théestshallnot exceed 10
mph (16 km/h).

4.4  Road Testing

4.4.1 Accelerationtests vill be performed on aoad orclosed track
which is level to within 1%%0.5%).

4.4.2 Testsshall berun in opposite directionghen theyare performed
on a road test route.

4.4.3 The direction of travel neawt bereversed when operating on a
closed test track.

4.4.4 Ambienttemperature duringoad testingshall be withinthe range
of 40°F to 90°F (5°C to 32°C).

4.5  Vehicle shall beéested ints normal configuration with normal appendages
(mirrors, bumpers, hubcaps, gtdcCertain items (hulzaps, etc.may be
removed where necessary for safety on the dynamometer.

4.6  Vehicles shall beested at curlweight plus332 pounds. Consideration
should be given tdnow adding instrumentation illv affect the testweight
and balance of the vehicle.

4.7  Manufacturers recommended tires shall be used.
4.8  Normal manufacturer's recommended lubricants shall be employed.
4.9  Accessories shall not be used during testing.

4.10 Full charge is to bestablished usinghe manufacturer'secommended
charging procedure andequipment in accordance witETA-TPOO0S,
“Battery Charging.”

4.11 For tests requiring a battery at X% SOC afsthet oftesting, the required
initial SOC will be established as follows:
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4.11.1 The batterghall be fullycharged to the requirements of trehicle
manufacturer until the battery is at 100% State of Charge.

4.11.2 The battery kilowatt-hourcapacity (mileagebased) shall be
obtained fromthe 45mph Constant Speed Randestcompleted
as part of ETA-TPO011, “Receipt Inspection.”

4.11.3 To achieve X% SOC, the battshall bedischarged, by driving the
vehicle on atest track at a constaspeed of 45mph until Y%
capacity, measured in ampere-hours, kilowatt-hourmites, has
been removed from the battery. [Where X+Y = 100% capacity]

4.11.4 Tests conductedith the batterypartially discharged athe test
startshould be initiated no more than 10 minuaéer thedesired
initial state-of-discharge is reachdthis is a deviationfrom SAE
J1666.

4.12 For tests invhich the effects of batterynitial SOC are to be investigated,
testsshall beconducted with the traction batteries at SOC8G8fo +10%,
50% +10% and 20% +10%, or as noted in the individual test section.

4.13 Thefollowing datashall becollected during conduct of the various tests
specified by thisprocedure.Overall error in recording or indicating
instrumentsshall not exceed +2% of thenaximumvalue of the variable
being measured, unlestherwise excepted anmtbted.Periodic calibration
shall be performed and documented to ensure compliance thih
requirement.

4.13.1 Battery voltage versus time;
4.13.2 Batkry current versus time;
4.13.3 Vehicle speed vs time;
4.13.4 Distance vs time;

4.13.5 Battery temperature vs time;
4.13.6 Battery power versus time;

4.14 Environmental conditions durintpe testingshall berecorded andhclude,
at a minimum, the following:

4.14.1 Range of ambient temperature during the test;
4.14.2 Range of wind velocity during the test;
4.14.3 Range of wind direction during the test.
4.15 The running surface upon which the test is being conducted shall be noted.

4.16 A description of the&est route, roadurface type and condition (SAE J688,
"Truck Ability Prediction Procedure") arengths and grades tdst route,
shall be recorded.
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The date and starting and ending times of test shall be recorded.

All instrumentation used in thestshall be listed on Appendix E and
attached to the test datheets/results anshall includethe following
information:

4.18.1 Manufacturer
4.18.2 Model Number
4.18.3 Serial Number
4.18.4 Last Calibration date
4.18.5 Next Calibration date

Any deviation fromthe test procedurand the reason for theéeviation,
shall be recorded in accordance with ETA-AC002, “Test Conduct.”

The speed-timmeasuring device another necessary equipmeshall be
installed so that they dwoot hinder vehicleoperation or alter the operating
characteristics of the vehicle.

All documentation required to complete testigigall be completed,
approved and ready for issue prior to commencing the testing it addresses.

Complete or verify complete procedure ETA-ACO006,“Vehicle
Verification,” andETA-TPO11, “Receipt Inspection,” for theshicle being
tested.
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5.0 Test Activity Requirements

This section addressa# of the testtypes required to meet the stated purpose and
objectives of this procedure. To this end, it selectirrajylements pdions of SAE
J1666. For ease of usad consistency of format withither Test Procedurethis
section is divided into subsectiofar the Major Test Sectionglnless otherwise
noted, each section may be completed independent of all the other sections.
NOTE
Activities necessary to complete the test are identified in the
following sections. All items shall be completed, whether
they are required by J1666 or not. Any section which cannot
be completed shall be so annotated, along with the
appropriate justification in accordance with ETA-AC002,
“Control of Test Conduct,” on Appendix A.

NOTE
The following sections may be completed in any order.
However, the steps within each section shall be completed
in the order written. Deviations shall have the approval of
the Program Manager or Test Manager in accordance with
ETA-ACO002, “Control of Test Conduct.”

NOTE
Vehicle odometer readings shall be recorded within the
appropriate test appendices upon initiation and completion
of testing.

5.1  Acceleration to a Pre-Determined Speed

NOTE
Vehicles should have a 0-50 mph acceleration time of 13.5
seconds or less when loaded with two 166-pound occupants
at 50 % State of Charge.

NOTE
In this section, vehicles will be tested a minimum of four
times (twice at an SOC/effective mileage of 90% +10%, and
twice at an SOC/effective mileage of 50% +10%).

5.1.1 Record the vehicle being tested on Appendix A.
5.1.2 Determine the speed to be achieved, and record on Appendix A.

5.1.3 Vehicle shall be instrumented to obtain, at a minimum, the data
identified in Section 4.13.
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5.1.6

5.1.7

5.1.8
5.1.9
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Verify the traction battery illy charged (90% + 10% SOC prior
to completion of the final last run). Record on Appendix A.

NOTE
The last 3000 feet of the track for this test shall be
straightaway.

Ensure theehicle is weifpted to curb weight plu832 pounds.
This shall include the driver.

From astanding start, accelerate thevehicle atits maximum
attainable acceleration ¢lhe manufacturer'snaximum permissible
acceleration rate(gwhichever is less) untilhe target speed has
been exceeded dahe vehicle hastraveled onemile, whichever
occurs first. Mte thespeed achieved and thiene required to
achieve it on Appendix A. [Ithe data ideing accumulated into a
DAS, this data may be transcribed subsequent to the data
download.]

The maximum time interval betweenthe completion of the
acceleration portion of one run to theeginning of the next
successive rushallnot exceed 5 minutefkecordelapsed time on
Appendix A. [If the data is being accumulated into a DAS, tthie

interval may be transcribed subsequent to the data download.]

Reverse the direction of travel on the test track.

From astanding start, accelerate thevehicle atits maximum
attainable acceleration ¢lhe manufacturer’'snaximum permissible
acceleration rate(gwhichever is less) untilhe target speed has
been exceeded dahe vehicle hastraveled onemile, whichever
occurs first. Mte thespeed achieved and thine required to
achieve it on Appendix A. [Ithe data ideing accumulated into a
DAS, this data may be transcribed subsequent to the data
download.]

5.1.10 Record completion of this test portion on Appendix A.
5.1.11 Charge/discharge the traction batteryatchieve aSOC of 50%

+10%. Record on Appendix A.

5.1.12 From astanding start, accelerate thevehicle atits maximum

attainable acceleration ¢lhe manufacturer’'snaximum permissible
acceleration rate(gwhichever is less) untilhe target speed has
been exceeded dahe vehicle hastraveled onemile, whichever
occurs first. Mte thespeed achieved and thiene required to
achieve it on Appendix A. [Ithe data ideing accumulated into a
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DAS, this data may be transcribed subsequent to the data
download.]

5.1.13 The maximum time interval betweenthe completion of the
acceleration portion of one run to theeginning of the next
successive rushall notexceed 5 minutegkecordelapsed time on
Appendix A. [If the data is being accumulated into a DAS, tthie
interval may be transcribed subsequent to the data download.]

5.1.14 Reverse the direction of travel on the test track.

5.1.15 From astanding start, accelerate thevehicle atits maximum
attainable acceleration ¢lhe manufacturer’'snaximum permissible
acceleration rate(gwhichever is less) untilhe target speed has
been exceeded dahe vehicle hastraveled onemile, whichever
occurs first. Nvte speed achieved artome required to achieve on
Appendix A.

5.1.16 Record completion of this test section on Appendix A.
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Maximum Achievable Speed on a Level Road

The purpose ofhis section is to determirtbe maximumspeed theehicle
can achieve on &vel grade with the battery &0% +10% SOCThis
testing is to be completed subject to ithigal conditions and prerequisites
stated in Section 4 of this procedure.

5.2.1

5.2.2

5.2.3

5.24

5.2.5

NOTE
Vehicles should haverainimumtop speed of 70nph when
loaded with two 166-pound occupants.

NOTE
A level grade, pavedest route uponvhich the vehicle can
be safelyaccelerated to speeds near its peak spballl be
selected. Note location on Appendix B.

NOTE
At least two consecutive runs shall be made over the test
course at a battery SOC of 50% +10%.

Verify the traction battery is at 50% +10% effective range. If
not, charge/discharge the battery @chieve this effective range
SOC. Record the % SO kilowatt-hours) andniles driven, on
Appendix B.

Thevehicle shall be welged to curb weight plu332 poundsThis
shall include the weight of the driver.

NOTE
The last 3000 feet of the track length for this test shall be
straightaway.

From astanding start, accelerate thevehicle atits maximum
attainable acceleration ¢lhe manufacturer'snaximum permissible
acceleration point(s) (whichever is lessitil the vehicle has
traveled one mile. Note speed achieved on Appendix B.

The maximum time interval betweenthe completion of the
acceleration portion of one run to theeginning of the next
successive rushallnot exceed 5 minutefRecordelapsed time on
Appendix B. [If the data isbeing accumulated into ®ata
Acquisition System(DAS), this time intervalmay betranscribed
subsequent to the data download.]

Reverse the direction of travel on the test track.
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5.2.6 From astanding start, accelerate the vehicle at it:aximum
attainable acceleration ¢lhe manufacturer'snaximum permissible
acceleration point(s) (whichever is lessitil the vehicle has
traveled one mile. Note speed achieved on Appendix B.

5.2.7 Record completion of this section on Appendix B.
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Gradeability Limit
5.3.1 Limit by Test

The purpose ofhis test is todeterminethe maximumgrade onwhich the
vehicles can movdorward. Vehicles should be capable efarting and
ascending #25% gradewhen loaded withtwo 166-pound occupants at
50% SOC. Because it isnpractical to obtaindirect measurement of
gradeability limit on steep test grades, thgradeability limit is to be
calculated usingthe vehicle’s measured receipt curb weight plus 332
pounds and the measured tractive fatevered bythe vehicle at aspeed
near zeroThis is a deviation from SAE J1666.

This test shall beperformed with thevehicle atcurb weight plus 332
pounds. If the traction force is limited by slippage betweenlitive wheels
and the road surface, this should be noted.

The percentgradeability limit shall be determined usinghe following
relationship:

Percent Gradeability Limit = 100 tz(rsin‘lv—F\)/) Eq.1

Where: P = Measured traction force, |b
W = Curb Weight plus 332 pounds, Ib

5.3.1.1 Attach the teskehicle to a mass thaain be dragged at low speed.
Adjust the nass omroadfriction such thathe testvehicle is capable
of dragging the mss at approximately 2 mph while fall power.
Instrument the connection between Wehicleand the mass with a
force gauge capable of reading at |€2380 pounds force with an
accuracy ot2%.

5.3.1.2 Thevehicle shall be welged at curb weight plu832 pounds.
Record on Appendix C.

5.3.1.3 Chargeldcharge the traction batteries achieve aSOC of 50%
+10%. Record on Appendix C.

5.3.1.4 The tractive forcehall bemeasured with theehicle on a level
grade road surface. Record the percent grade on Appendix C.

5.3.1.5 Record thenaximum force the vehicle's propulsion system can
maintainfor a period of 20 secondshile movingthe vehicle at a
minimum speed of 1 mph (1.5 km/h) on Appendix C.

5.3.1.6 Record test section completion on Appendix C.

Limit by Analysis

The purpose ofhis test is todeterminethe maximumgrade onwhich the
vehicles can move forward. Because the discharge rates assodihttdte
constant low speepulls arehigh, it is possible to obtain gradeabilityits
which are lower than whamight actually be experienced by vahicle
operator. Aralternative method is to determitiee tractive force from the
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data obtainedluring themaximumaccelerationtests.After calculatingthis

force, implement this value intoEq. 1 to calculate themaximum

gradeability.

5.3.2.1Determinethe maximumacceleration value from Sectiénl ofthis
procedure.

5.3.2.20Dbtain the vehicle weight value used during Sectidnl of this
procedure.

5.3.2.3Using the formula:
Force = (mass) x (acceleration) Eq. 2

determine the maximum force available.

5.3.2.4 Insert this value into EqQ. 1, as value P
5.3.2.5Solve for the Maximum Gradeability Limit
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Gradeability at Speed

This testdetermineghe maximumspeedwhich can be achieved on
roadswith 3% and 6% grades at a battery SOC50% +10%.
Vehicles should achieve minimum sustainable speed of 55 mph
when loaded with two 166-pound occupants on a 3% grade, and 45
mph on a 6%grade, with batteries &0% SOCand anambient
temperature ok 9C°F.

5.4.1 Analytical Method - 3% Grade

Using the speed-timedata from the road tests okection 5.1
completed at an SOC of 50% +10%, thehicle's acceleration
characteristicshall beplotted. Data forsuccessive time intervals
shall to beused to determinghe vehicles average acceleration
during the nth time interval

an=(Vy- Vn-l)/tn "t Eq. 3

when the vehicle has reached the average speed,

V= (Vo + Vn-:l.)/2 Eq. 4

The dataderived from these calculatiosball beplotted as average
acceleration versus speed as a smooth curve throughaltuated
points for an SOC of 50% +10%. (If tehiclewas equippeavith

a recording accelerometer, the acceleration cinfeemation shall
be obtained directly.) The percent grade tedhicle is able to
traverse afany selected speed is now to be calculatsthg the
following relationship:

Percent Gradeability at Speed = 100 tan{(6il9455a) Eq. 5

where:
a = Vehicle acceleration at the selected speed, mph/s

(The constant 0.0455 ithis equation become®.0283 when
acceleration is in units of km/h-s.)
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5.4.2 Analytical Method - 6% Grade

Using the speed-timedata from the road tests okection 5.1
completed at an SOC of 50% +10%, thehicle's acceleration
characteristicshall beplotted. Data forsuccessive time intervals
are to be used teterminethe vehiclesaverage acceleration during
the nth time interval

an=(Vy- Vn-l)/tn "t Eq. 3
when the vehicle has reached the average speed,

V = (V,+ V)2 Eq. 4
The dataderived from these calculatiosball beplotted as average
acceleration versus speed as a smooth curve throughaltuated
points for an SOC of 50% +10%. (If tehiclewas equippeavith
a recording accelerometer, the acceleration cinfeemation shall
be obtained directly.) The percent grade tedhicle is able to

traverse atany selected speedhall now be calculatedising the
following relationship:

Percent Gradeability at Speed = 100 tan{(§if0455a) EQ. 5

where:
a = Vehicle acceleration at the selected speed, mph/s

(The constant 0.0455 ithis equation become®.0283 when
acceleration is in units of km/h-s.)

5.4.3 Record test section completion on Appendix D.
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6.0 Data Reduction and Acceptability Criteria

6.1

6.2

6.3

The requirements falata reduction arspecificallyaddressed in Section 9
of SAE J1263, May91. Refer to that standard for these techniques.

Acceptability requirementare presented in Section 9.4 of SAE J1634
May93.

Distributbn, retentionand destruction o#ll test documentsshall be in
accordance with the requiremententified in Procedure ETA-ACO001,
"Control, Close-out and Storage of Documentation."
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Glossary

7.1  Battery Kilowatt-HourCapacity - The capacity of a battery in kilowatt-
hours determined as a functiontbé totaldistance traveled by theshicle
during performance of the 48ph Constant Speed Rangest portion of
ETA-TP0O04, “Electric Vehicle Range at Steady Speed.”

7.2  Cut-Off Terminal Voltage - The manufacturer-recommend@amum
voltage as a function of load after which battery damage could occur.

7.3  Data Reduction - The techniques émalyzing aset of coastdown data and
the correction factoremployed inthe determination of theoefficients of
the roadload equation. These correcteoefficientsare used taalculate
the time required tdreely decelerate from 55 to 4%ph (88 to 72km/h)
on a chassis dynamometer.

7.4  Depth of Discharge (DOD) - Thguantifiedpercentage of discharge of a
battery, in terms of ampere-hours, kilowatt-hoursnies, expressed as a
percentage of the total battery capacity in similar units.

7.5  EffectiveDate - The date, aftevhich aprocedurehas been reviewed and
approved, that the procedure can be utilized in the field for official testing.

7.6 Effective Mass - The sum tfe test mss andhe effective inertia's of the
driven and non-driven axles.

7.7  Fifth Wheel - Acalibrated mechanical instrumensed to measure a
vehicle's speed and distance independent of the vehicles on-board systems.

7.8  Frontal Area (Projected Frontal Area) - The area of the orthogonal
projection of thevehicle includingtires and suspension componeatgo
the plane perpendicular to the longitudinal axis of the vehicle.

7.9  Gradeability -The maximumpercent gradevhich the vehiclecan traverse
for aspecified time at a specified sped@the gradeabilityimit is the grade
upon which the vehicle can just move forward.

7.10 Gross/ehicle Weight Rating The maximumdesign loaded weight of the
vehicle specified by the manufacturer.

7.11 Initial Conditions - Conditions that shall exist prior to an event occurring.

7.12 Prerequisites - Requirements tsizdll bemet or resolved prior to an event
occurring.

7.13 Program Manager - As used tims procedure, thendividual within
Electric Transportatiopplications responsibléor oversight of the EV
America Performanc@&est Program. [Subcontrastganizationsnay have
similarly titled individuals, but they are not addressed by this procedure.]
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Glossary (continued)

7.14

7.15

7.16

7.17

7.18

7.19

7.20

7.21

7.22

Shall - Itemswhich require adherence without deviatidhall statements
identify binding requirements. A go, no-go criterion.

Should - Items which require adherence if at all possible. Should statements

identify preferred conditions.

State of Charge (SOC) - Rbis testingthe SOC of a battery defined as
the expected residual battery capacity, expressed in amperes-hauas-or
hours omiles, as gercentage of the totalailable.The 100% SO®asis
(available ampere-hours, kilowatt hours oniles) is determined by the
actual dischargeapability ofthe main propulsion battery when discharged
to the requirements of the 48ph Constant Speed Randest portion of
procedure ETA-TP004.

Test Director - Thandividual within Electric Transportatiod\pplications
responsiblefor all testing activities associated witthe EV America
Performance Test Program.

Test Director’'s Log - Alaily diary kept by the Test Director, Program
Manager, Test Manager or Téstgineer to document major activities and
decisions thabccurduring the conduct of a PerformantestEvaluation
Program.This log isnormally a runningcommentary, utilizing timed and
dated entries to document tays activities. This log is edited to develop
the Daily Test Log published with the final report for each vehicle.

TestEngineer - Thendividual(s) assigned responsibilityr the conduct of
any giventest. [Each contractor/subcontrac&itould have at least one
individual filling this position. Ifso, they shall be responsiblfr adhering
to the requirements of this procedure.]

TestManager - Thendividual within Electric Transportatiod\pplications
responsiblefor the implementation ofthe test program foany given
vehicle(s) being evaluated tthe requirements of the E\America
Performancél'est Program. [Subcontragtganizationsnay have similarly
titled individuals, but they are not addressed by this procedure.]

TestMass [Weight] - The mss[weight] of thevehicle agested;including
driver, operator (if necessary) and all instrumentation.

Tractive Force - The for@vailable fromthe driving wheels athe driving
wheel/ground interface.
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APPENDIX-A
Etectnie 7mmmmm ,{%WGM Electric Vehicle Acceleration to a Pre-
Determined Speed Test Data Sheet
(Page 1 of 4)
Vehicle Number:
Project No.: | Test Date(s):
Root File No.:
Test Driver:

(Initials) (Date)

Test Engineer:

(Initials) (Date)

Vehicle Setup

VEHICLE WEIGHTS AS TESTED WITH DRIVER & INSTRUMENTATION
(Curb weight plus 332 pounds)

Left Front: Right Front: Total Front: Percent Front: %
(Ibs or kg) (Ibs or kg) (Ibs or kg)
Left Rear: Right Rear: Total Rear: Percent Rear: %
(Ibs or kg) (Ibs or kg) (Ibs or kg)
Total Weight:
(Ibs or kg)

INSTALLED TIRES
(Placard or sidewall whichever is less)

Preparation Area Temperature:
°F or°C)
Left Front Right Front
Pressure: Pressure:
(psi or kPa) (psi or kPa)
Left Rear Right Rear
Pressure: Pressure:
(psi or kPa) (psi or kPa)
Track/Weather Conditions
Test Track Location: Track Grade: %
(Within 1%)
Ambient Temperature (initial): Ambient Temperature (final):
(40-9C°F or 5-32C) (40-9C°F or 5-32C)
Track Temperature (initial): Track Temperature (final):
(°F or°C) (°F or°C)
Wind Velocity (initial): Wind Velocity (final):
(<10 mph or 16 km/h) (<10 mph or 16 km/h)
Wind Direction (initial): ° | Wind Direction (completion): °
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Electric Transportation 7 splications

APPENDIX-A
Electric Vehicle Acceleration to a Pre-
Determined Speed Test Data Sheet
(Page 2 of 4)

Test Data Sheet (Pre-Determined speed of 50 mph with battery at 90%40% SOC)

Sequence No: 1|

File No.: |

Direction of Travel:

Time (initial):

Time (final):

Odometer (initial):

(miles or kilometers)

Odometer (final):

(miles or kilometers)

Status of Charge (initial):

Status of Charge (final):

(SOC; kWh; Ah) (SOC; kWh; Ah)

Battery Temp (initial):

Battery Temp (final):

(°F or°C) (°F or°C)

Comments (initials/date):

Note: Vehicles should have a 0-50 mph
acceleration time of 13.5 sec or less when
loaded with two 166 pound occupants

Note: Maximum time between runs is 5 minutes.

Sequence No: 2|

File No.: |

Direction of Travel:

Time (initial):

Time (final):

Odometer (initial):

(miles or kilometers)

Odometer (final):

(miles or kilometers)

Status of Charge (initial):

Status of Charge (final):

(SOC; kWh; Ah) (SOC; kWh; Ah)

Battery Temp (initial):

Battery Temp (final):

(°F or°C)

(°F or°C)

Comments (initials/date):

Note: Vehicles should have a 0-50 mph
acceleration time of 13.5 sec or less when
loaded with two 166 pound occupants
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Electric Transportation 7 splications

APPENDIX-A
Electric Vehicle Acceleration to a Pre-
Determined Speed Test Data Sheet
(Page 3 of 4)

Test Data Sheet (Pre-Determined speed of 50 mph with battery at 50%440% SOC)

Sequence No: 3|

File No.: |

Direction of Travel:

Time (initial):

Time (final):

Odometer (initial):

(miles or kilometers)

Odometer (final):

(miles or kilometers)

Status of Charge (initial):

Status of Charge (final):

(SOC; kWh; Ah) (SOC; kWh; Ah)

Battery Temp (initial):

Battery Temp (final):

(°F or°C) (°F or°C)

Comments (initials/date):

Note: Vehicles should have a 0-50 mph
acceleration time of 13.5 sec or less when
loaded with two 166 pound occupants

Note: Maximum time between runs is 5 minutes.

Sequence No: 4|

File No.: |

Direction of Travel:

Time (initial):

Time (final):

Odometer (initial):

(miles or kilometers)

Odometer (final):

(miles or kilometers)

Status of Charge (initial):

Status of Charge (final):

(SOC; kWh; Ah) (SOC; kWh; Ah)

Battery Temp (initial):

Battery Temp (final):

(°F or°C)

(°F or°C)

Comments (initials/date):

Note: Vehicles should have a 0-50 mph
acceleration time of 13.5 sec or less when
loaded with two 166 pound occupants
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APPENDIX-A

Electrie 7"%%%%&4” ;{%WOM Electric V_ehicle Acceleration to a Pre-
Determined Speed Test Data Sheet

(Page 4 of 4)

General Comments (initials/date):

Completed By:

(Printed Name) (Signature ) (Date)

Reviewed By:

(Printed Name) (Signature) (Date)

Approved By:

(Printed Name) (Signature) (Date)
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APPENDIX-B
Electrnie T ransportation 7 splications Maximum Achievable Speed on a
Level Road Test Log

(Page 1 of 3)
Vehicle Number:

Project No.: | Test Date(s):

Root File No.:

Test Driver:

(Initials) (Date)

Test Engineer:

(Initials) (Date)

Vehicle Setup

VEHICLE WEIGHTS AS TESTED WITH DRIVER & INSTRUMENTATION
(Curb weight plus 332 pounds)

Left Front: Right Front: Total Front: Percent Front: %
(Ibs or kg) (Ibs or kg) (Ibs or kg)
Left Rear: Right Rear: Total Rear: Percent Rear: %
(Ibs or kg) (Ibs or kg) (Ibs or kg)
Total Weight:
(Ibs or kg)

INSTALLED TIRES
(Placard or sidewalk whichever is less)

Preparation Area Temperature:
°F or°C)
Left Front Right Front
Pressure: Pressure:
(psi or kPa) (psi or kPa)
Left Rear Right Rear
Pressure: Pressure:
(psi or kPa) (psi or kPa)
Track/Weather Conditions
Test Track Location: Track Grade: %
(Within 1%)
Ambient Temperature (initial): Ambient Temperature (final):
(40-9C°F or 5-32C) (40-9C°F or 5-32C)
Track Temperature (initial): Track Temperature (final):
(°F or°C) (°F or°C)
Wind Velocity (initial): Wind Velocity (final):
(<10 mph or 16 km/h) (<10 mph or 16 km/h)
Wind Direction (initial): ° | Wind Direction (completion): °
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APPENDIX-B

Electrnie T ransportation 7 splications Maximum Achievable Speed on a
Level Road Test Log

(Page 2 of 3)

Test Data Sheet(Maximum Speed Achievable on a Level Road with Battery at 50240% SOC)

Sequence No: 1\ File No.: \ Direction of Travel:
Time (initial): Time (final):
Odometer (initial): Odometer (final):
(miles or kilometers) (miles or kilometers)

Status of Charge (initial): Status of Charge (final):

(SOC; kWh; Ah) (SOC; kWh; Ah)
Battery Temp (initial): Battery Temp (final):

(°F or°C) (°F or°C)

Comments (initials/date):
Note: Maximum speed achievable within 1 mile.
Note: Maximum time between runs is 5 minutes.

Sequence No: 2\ File No.: \ Direction of Travel:
Time (initial): Time (final):
Odometer (initial): Odometer (final):
(miles or kilometers) (miles or kilometers)

Status of Charge (initial): Status of Charge (final):

(SOC; kWh; Ah) (SOC; kWh; Ah)
Battery Temp (initial): Battery Temp (final):

(°F or°C) (°F or°C)

Comments (initials/date):
Note: Maximum speed achievable within 1 mile.
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APPENDIX-B

Electrnie T ransportation 7 splications Maximum Achievable Speed on a

Level Road Test Log
(Page 3 of 3)

General Comments (initials/date):

Completed By:

(Printed Name) (Signature ) (Date)

Reviewed By:

(Printed Name) (Signature) (Date)

Approved By:

(Printed Name) (Signature) (Date)
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Electric Transportation 7 splications

Vehicle Number:

APPENDIX-C
Electric Vehicle Gradeability Limit
Test Data Sheet
(Page 1 of 2)

Project No.:

| Test Date(s):

Root File No.:

Test Driver:

(Initials)

(Date)

Test Engineer:

(Initials)

(Date)

Vehicle Setup

VEHICLE WEIGHTS AS TESTED WITH DRIVER & INSTRUMENTATION
(Rated vehicle GVWR)

Left Front: Right Front: Total Front: Percent Front: %
(Ibs or kg) (Ibs or kg) (Ibs or kg)
Left Rear: Right Rear: Total Rear: Percent Rear: %
(Ibs or kg) (Ibs or kg) (Ibs or kg)
Total Weight:
(Ibs or kg)
INSTALLED TIRES
(Placard or sidewall whichever is less)
Preparation Area Temperature:
°F or°C)
Left Front Right Front
Pressure: Pressure:
(psi or kPa) (psi or kPa)
Left Rear Right Rear
Pressure: Pressure:
(psi or kPa) (psi or kPa)
Track/Weather Conditions
Test Track Location: Track Grade: %

(Within 1%)

Ambient Temperature (initial):

(40-90°F or 5-32C)

Ambient Temperature (final):

(40-90°F or 5-32C)

Wind Velocity (initial):

(<10 mph or 16 km/h)

Wind Velocity (final):

(<10 mph or 16 km/h)

Wind Direction (initial): °

Wind Direction (completion): °
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Electric Transportation 7 splications

APPENDIX-C
Electric Vehicle Gradeability Limit
Test Data Sheet
(Page 2 of 2)

Test Data Sheet (Gradeability Limit with battery at 50%+10% SOC)

Sequence No: 1|

File No.:

| Direction of Travel:

Time (initial):

Time (final):

Odometer (initial):

(miles or kilometers)

Odometer (final):

(miles or kilometers)

Status of Charge (initial):

(SOC; kWh; Ah)

Status of Charge (final):

(SOC; kWh; Ah)

Battery Temp (initial):

Battery Temp (final):

(°F or°C) (°F or°C)

Comments (initials/date):
Force Reading:
Time Duration:
Vehicle Speed:
Completed By:

(Printed Name) (Signature ) (Date)
Reviewed By:

(Printed Name) (Signature) (Date)

Approved By:

(Printed Name)

(Signature) (Date)
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APPENDIX-D
Electrie T ransportation 7 splications Electric Vehicle Gradeability at Speed
Test Data Sheet (Analytical Method)

(Page 1 of 1)
Vehicle Number:

Speed Calculated for 3% Grade
General Comments (initials/date):

Speed Calculated for 6% Grade
General Comments (initials/date):

Completed By:

(Printed Name) (Signature ) (Date)

Reviewed By:

(Printed Name) (Signature) (Date)

Approved By:

(Printed Name) (Signature) (Date)
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APPENDIX-E
Electric Transportation 7 splications Vehicle Metrology
Setup Sheets
(Page 1 of 1)
Vehicle Number:
Instrument/Device: Calibration Due Date: Initials / Date:

Fifth Wheel S/N:

Fifth Wheel Calibrator S/N:

Datronic S/N:

Datronic Set-up Sheet S/N

kWh Meter S/N:

Shunt S/N:

Tire Pressure Gauge S/N:

Misc:

Misc:

Misc:

Misc:

Comments (initials/date):

Completed By:

(Printed Name)

(Signature )

e) (Dat

Reviewed By (QA):

(Printed Name)

(Signature)

e) (Dat
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